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ANSWER BOTH QUESTIONS 1 AND 2 


Question 1 - compulsory [30 marks] 


MICR360 workshop dealt with bioremediation solutions for environmental pollution with 
Polychlorinated biphenyls (PCBs). 


1. What was the research problem addressed during the workshop? [10 marks] 
2. Which strategies were chosen to overcome this problem? Explain your answer [10 Marks] 


3. Which conclusions can be drawn from the results obtained during the workshop? Name at 
least 3. [10 Marks] 


Question 2- Compulsory [30 marks] 


An enthusiastic research student was given the task to produce a recombinant human antibody 
protein fragment via microbial fermentation. The student had two different plasmids to his 
disposal: pMAL-c2 and pYEUra3. 


1. Explain the difference between the two plasmids, which plasmid would you have chosen for 
protein production? Refer in your answer to the different features of each plasmid. [15 
Marks] 


2. Would your answer to section1 be different if the student was asked to produce a 
prokaryotic protein via microbial fermentation? Explain your answer. [8 marks] 


3. Which problems must be considered when planning to express a eukaryotic protein in a 
prokaryote organism? Name at least 4 factors and suggest a way to overcome these 
problems. [7 Marks] 
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ANSWER TWO (2) QUESTIONS FROM QUESTIONS 3-5 


Question 3 [20 marks] 


1. Explain protein glycosylation. [5 Marks] 


2. Which expression system would you choose for the expression of eukaryotic genes when 
glycosylation is required? Suggest two different systems and explain your answer. [10 
Marks] 


3. What kind of problems might researchers face with glycosylation when attempting to 
express a gene in a yeast expression system? [5 Marks] 


Question 4 [20 Marks] 


Biological production of 2-keto-L-gulonic acid (2-KLG), a direct precursor for vitamin C 
synthesis, is a desired target. Metabolic pathways of a number of different organisms have a 
newly discovered pathway for the synthesis of 2-KLG using glucose as carbon source. This 
pathway entails: 

1) a3 steps conversion of glucose to 2,5-DKG, catalyzed by enzymes encoded by genes from 
Erwinia, followed by 2) a single step conversion of 2,5-DKG to 2-KLG, catalyzed by enzyme 
encoded by gene from Corynebacterium. 


Glucose > > > 2,5- DKG> 2-KLG 


1. Name two distinct strategies that can be employed for fermentative production of 2-KLG 
from glucose. Explain each strategy. [10 marks] 


2. Explain the Wobble hypothesis and its relation to fermentative production of 2-KLG from 
glucose. [10 marks] 


Question 5 [20 Marks] 
1. Describe how T DNA is transferred to plant cells. [5 Marks] 
2. What is the role of the Ti plasmids in plant infection by Agrobacterium? [5 Marks] 


3. Ti plasmids were modified to be used as a molecular tool in plant engineering. Explain what 
had to be done to allow gene transfer to plants using Ti. [10Marks] 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so 
may result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been 
returned. 


